showed that glucose Wistar rats that were given a diet at 1 h (1-h pretest group) facilitates memory retrieval when administered and 5 h (5-h pretest group) before and immediately after prior to the retention test. Oomura et al. (1992) have (post-test group) the conditioned avoidance test. Learned reported that glucose injection at 2 h before training avoidance rates during eight test sessions were higher in significantly increased the passive avoidance latency the order of the 1-h pretest, post-test, and 5-h pretest in mice, while injections 1, 3, and 5 h before training groups. This suggests that both pre-and post-test (train- had no effects on the latency. ing) feeding facilitates acquisition of conditioned avoidIt is known that in rats blood glucose levels inance learning presumably based on neurohumoral processes influenced by available plasma glucose concentracrease immediately after feeding and last for more tions. ᭧ 1996 Academic Press, Inc.
than 2 h under 24-h food deprivation (Steffens, 1969; Steffens, Morgenson, & Stevenson, 1972) . Although changes in concentration of other various substances Previous behavioral studies have demonstrated in the blood are accompanied by food intake (e.g., that peripheral glucose injections improve memory other nutrients, insulin, glucagon, and digestive horon a variety of tasks in rats and mice (Gold, 1986;  mones), it is of interest to study if the time-depenHall & Gold, 1986; Messier & White, 1987; Messier, dence in the memory enhancement would also be the Durkin, Mrabet, & Destrade, 1990; Oomura, Sasaki, case for feeding in rats. With regard to post-training Suzuki, Mutou, Li, Ogita, Hanai, Tooyama, Kifeeding, Huston, Mondadori, and Waser (1974) and mura, & Yanaihara, 1992) and that glucose ingesHuston, Mueller, and Mondadori (1977) have demtion enhances learning and memory in elderly huonstrated that food reinforcement presented within mans (Hall, Gonder-Frederick, Chewing, Silveria, & 50-60 s after the training facilitates learning of Gold, 1989) . It has also been reported that the effects step-down avoidance responses in mice. In the presof glucose are time-dependent, that is, that memory ent study, therefore, by using a conditioned leverenhancement varies with the training-treatment press avoidance test, we compared learned avoidinterval (Hall & Gold, 1986; Oomura et al., 1992) .
ance rates among three groups of rats that were Generally, the enhancement of retention by postgiven a diet at 1 and 5 h before and immediately training glucose injection decreases as a function of after the daily test session. duration of the training-treatment interval. The efMale Wistar rats weighing between 250 and 400 fects of glucose injected before training (or test) on g at the beginning of the experiments were used. memory are reported to be more complicated. Some Two or three rats were housed together and received ad libitum food and water until the start of the experiments. Cages were in a light-, temperature-, and
